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FOREWORD

This publication presents a brief survey of the electric power
industry of Cuba in the period 1956-61l. Tt is designed to bring up to
date informstion published before the expropriation of the foreign-owned
electric power properties in mid-1960 and to consolidate intelligence
collected since then. Attention is invited to National Intelligence
Study (NIS) 78, Cuba, Section 62, Fuels and Power, May 1958, which sum-
marized the situation of the Industry as of the end of 1957 and which
may be used in conjunction with this publication. Sources used in this
publication are available in the files of this Office.

- i1i -
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THE ELECTRIC POWER INDUSTRY OF CUBA*

Summary and Conclusions

The state-owned electric power industry of Cuba consists of a cen-
tralized part, organized as a consolidated enterprise for electric power
under the Ministry of Industry, and a decentralized part subordinated to
various other organizations,

The total generating capaclty of powerplants in Cuba is estimated to
have been about 950 megawatts (mw) at the end of 1961, of which 59 per-
cent was in the centralized part. Almost one-half of the national ca-
pacity is located in or around Havana. In the next 5 years the Cubans
plan to install 600 mw of new generating capacity, for which the Soviet
Bloc will furnish practically all of the equipment. The gross produc-
tion of electric power in Cuba is estimated to have grown from 1,960 mil-
lion kilowatt-hours (kwh) in 1956 to 2,910 million kwh in 1960 and then
to have declined by 19 percent to 2,360 million kwh in 1961.

Operation of the electric power Industry of Cuba is almost wholly
dependent on imports of fuel oil from the USSR. There are no signif-
icant reserves of fossil fuels or of hydroelectric resources in Cuba.
Powerplants of the sugar industry, which generate about one-sixth of
the total national production of electric power, rely largely on bagasse
(sugar cane residue) as a source of ENEYZY o

In 1958, the latest year for which information on sales by classes
of consumers is available, consumption of electric power in Cuba is
-estimated to have been as follows:

Million

Consuming Sector Kilowatt-Hours Percent
Industrisl
Sugar industry 380 18
Other industry 510 2k
Commercilel 500 oh
Residentisl 560 26
Governmentsl and other 160 8
Total end use 2,110 100
Station use and line loss 3ko
Totel gross consumption 2,450

* The estimates and conclusions in this publication represent the best
Judgment of this Office as of 1 February 1962,

S-E-C-R-E-T
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The electric power industry of Cuba has proved to be especially vul-
nerable to increasing shortages of spare parts, of chemlcals for water
treatment, and of operative skill. As a result, some generating units
have been forced out of service. The use of Soviet fuel oil, which 1s
high in sulphur content, has fouled bollers and lowered the generating
capabilitiee of the operating plants. The over-all reduced generating
capability of the electric power industry of Cuba has not caused a sig-
nificent shortage of electric power, however, because demand has fallen
more rapidly than has capability.

- o .
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I. Organization

The electric power industry of Cuba-is state-owned and consists of
a centralized and a noncentralized part. The centralized part is com-
prised of seven powerplants with a capacity of 30 megawatts (mw) or
more, several smaller powerplants, and a transmission network that
stretches 300 miles from the Havana area east to Camaguey. It includes
facilities formerly owned by the CCE (Companis Cubane de Electricidad --
the Cuban Electric Company) and a few other public utility plants con-
nected to the CCE system and serves most residential, commercial, and
governmental consumers and practically all industry except the sugar
industry. In 1961, about 59 percent of the total nationsl capacity and
in 1960, the last year of "normal" production, almost three-fourths of
the national production was in the centralized part of the industry.
The noncentralized part of the industry consists of nearly 200 small,
isolated powerplants, mostly assoclated with sugar mills, which serve
local industry and workers settlements. Power generation in this latter
group generally is seasonal in nature, depending in large part on the
brocessing of the sugar crop.

In August 1960, after s year and a half of increasing degrees of
government control, the CCE was nationalized. As of the end of 1961 the
power facilities formerly belonging to the CCE, along with other power-
plants connected to the system that were operating as public utility
plents, were organized into a comsolidated enterprise for electric power
that had the responsibility for operation of the centralized part of the
power industry, The consolidated enterprise was subordinated to the
Under Secretary for Basic Industry, who was one of four Under Secretaries
in the Ministry of Industry. Powerplants in the noncentralized part of
the power industry connected with scattered industrial enterprises and
sugar mills were subordinsted to the consolidated enterprise responsible
for the parent plant. Thus the consolidsted enterprise for the sugar in-
dustry, which also is under the Under Secretary for Basic Industry, con-
trols the powerplants st sugar mills.

II. Capacity and Production

The total national generating capacity in Cubs was close to 950 mw
at the end of 1961, having increased by 43 percent from sbout 670 mw at
the end of 1956, The Castro government plans to add 600 mw in the next
5 years.

The share of the centralized power systems in the total national ca-
pacity has been increasing at the expense of the powerplants of the sugar

-3 =
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industry snd of other small plants. Whereas only Ul percent of the na-
tional capacity at the end of 1956 was to be found in the centralized
power systems, the share had grown to 59 percent 5 years later. During
the same period the share accounted for by the powerplants of the sugar
industry decreased from 47 percent of the total national capacity to

33 percent and the share of other small plants from 9 to 8 percent. The
estimated capacity of electric powerplants in Cube in the years 1956-61
and the plan for 1965 are shown in Table 1.*

Forty-seven percent of the generating capacity of Cuba is to be found
in Havans Province. The two largest powerplants in the country are lo-
cated in the city of Havana -- the old Tallapiedra powerplant with a ca-
pacity of 162 mw and the new Regla powerplant with a capacity of 148 mw.
Each plant has been expanded by the installation of one 66-mw West German
unit since 1957.

Table 1
Estimated Capacity of Powerplants in Cuba

by Administrative Subordination a/
1956-61 and 1965 Plan

Megawatts
Source 1956 1957 1958 1959 1960 1961 1965 Plan
Cuban Electric
Y e B R % 6 i Yy v
e ety LY L L R G Y oo
Total 665 722 811 908 908 oh8 1,520

a. Data shown in the table are presented as derived and consequently
do not agree precisely with the rounded totals shown in the text.

b. Including 40 megawatts (mw) in the Bandaleste Thermal Powerplant,
installed but not yet connected to the network.

c. Reported for 1958 and assumed to be the same in other years, for
there is no indication of a change except as indicated below.

d. About 28 mw may have been retired during 1958-61 (see Table 2,

p. 5, below), but no specific information is avallable.

e. Assuming the retirement of the older powerplants at the sugar mills.

¥ A1l powerplants in Cuba with a capaclty of 1 mw or more, along with
their locetion and their estimated capacity as of 31 December 1961, are
1isted in Appendix A, p. 17, below. These plants, along with trens-
mission lines and major substations, are located on the map, inside
back cover.

- L -
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The LO-mw Bandaleste plant, just east of Havana, was built by a French
company in the last few years. Although the plant is completed, it is
not yet connected to the power system and is not in operation, possibly
because of reported settling of the foundations. Camaguey and Oriente
Provinces contain 16 and 20 percent, respectively, of the national gen-
erating capacity, mostly in isolated powerplants at the sugar mills,
and the other three provinces contain the remaining 17 percent. The
estimated regional distribution of powerplant capacity in Cuba, as of
the end of 1961, is shown in Table 2. In addition to the capacities
shown in the table, the Hanabanilla Hydroelectric Powerplant in Las
Villas Province with a capacity of 28 mw 1s to go into operation early

in 1962.
Table 2
Regional Distribution of Powerplent Capacity in Cuba a/
1961
Megawatts
Cuban
Electric Other Sugar Other
Province Company B/  Utilities Industry Industry Total
Pinar del Rio 0 T 12 10 29
Havana 390 ¢f 9 32 17 448
Matanzas 33 0 28 1 62
las Villas 24 0 48 0 72
Camaguey 50 0 97 0 1h7
Oriente 59 0 ok a/ 37 190
Total 556 16 311 65 oh8 ef

a. Based on a summation of the capacities of individual plants.

b. Including mobile powerplants.,

c. Including 40 megawatts (mw) in the Bandaleste Thermsl Powerplant,
installed but not yet connected to the network.

d. TIncluding 18 mw operated primsrily as utility powerplants.

e. Che Guevara has stated that the total national capacity in April
1961 was 920 mw. The discrepancy may be a result of the dismantling
since 1958 of powerplants with a total capacity of 28 mw located at
sugar mills. It is not known which plants have been dismantled.

AG the end of 1961, Cuba had 120 stationary electric powerplants
with a reported individual capacity of 1 mw or more and a total capacity

-5 -
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of 896 mw.* In addition to these plants, Cuba also had 19 General Motors
mcbile diesel powerplants, each with a capacity of 1 mw, distributed about
the country in areas of local power shortages. The remaining capacity at
the end of 1961 was in more than 70 small plants at sugar mills and in
several other smell powerplants.

At the time of the natlonalization of the Cuban electric power indus-
try in August 1960, the CCE was engaged in a major expansion program that
was to have more than doubled the generating capacity of the system with-
in 4 years, from 516 mw at the end of 1959 to 1,171 mw at the end of 1963.
The CCE plan was to install 769 mw and to retire 114 mw of older equip-
ment. The major additions to cepacity were to have been in the Havana
area, where the Regla and Tallapledra plants each were to have installed
a new 66-mw unit. The largest addition in the Havena area vwas to have
been a new 4O0-mw plant. The generating capaclty in other areas was to
have been expanded by the installation of 33-mw units in the Matanzas,
O'Bourke, and Vincente plants and 22-mw units in the Santiago plant and
in new powerplants to be constructed in Bogueron and Manzanillo. The
equipment for these planned additions originally was to have been fur-
nished by West German and US manufacturers, but none of the equipment
has been delivered, and it is unlikely that it will be. The Cubans re-
portedly have contracted with a French firm to furnish the generating
equipment for the addition to the Matanzas plant, which is otherwise com-
plete,

Tn his speech of April 1961 on the state of the Cuban national econ-
omy, Che Guevara reported that the Cuban government plans to build 600 mw
of new genersting capacity in the next 5 years, bringing capacity to
1,520 mw., Guevara stated that contracts hed been signed with countries
of the Soviet Bloc for the construction of a total of 825 mw of new capac-
ity, 300 mw of which was to come from the USSR, 275 mw from Czechoslovaekia,
and 250 mw from other countries of the Bloc. The new capacity on order
from the USSR apparently includes four 50-mw unite to be installed in a
new powerplant at Mariel and a 100-mw unit to be installed during the
years 1967-68. The 250 mw of generating equipment to be ordered from
other countries of the Bloc reportedly include a 100-mw unit from Poland
o be installed in the 1967-68 period and a U5-mw hydroelectric powerplant
from Hungary. Aid from Czechoslovekia in the construction of new power-
plants was reported in August 1961 to have been increased to include six
complete thermsl powerplants with a total capacity of 330 mw to be in-
stalled in the 1963-64 period and a 33-mw hydroelectric powerplant.
Whether these rather ambitious plans will be implemented or even needed
will depend to & great extent on the future growth of the Cuban economy.

* See Appendix A, p. 17, below, and the map inside back cover.

-6 -
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Aid from the Bloc to date has consisted of one l-mw powerplant and several
much smaller mobile powerplants., No large powerplants.were under construc-
tion as of the end of 1961.

Production of electric power in Cuba is estimated to have grown from
1,960 million kilowatt-hours (kwh) in 1956 to 2,910 million kwh in 1960
and then, as a result of general industrial stagnhation, to have declined
by 19 percent to about 2,360 million kwh in 1961. During the 4 years
from 1957 to 1960 the average ammual growth in production of electric
power was 10.4 percent for the country as a whole and 12.2 percent for
the CCE. The 19-percent decline in production of electric power in Cuba
from 1960 to 1961 is estimated to have resulted largely from reduced pro-
duction in the CCE system, in which production had declined to 60 per-
cent of the level of August 1960 by August 1961, Production in the power=
Plants of the sugar mills in 1961 is estimated to have grown to 15 percent
above the level of 1960 in order to service the 15-percent increase in the
amount of sugar cane that was cut in 1961, The estimated annual gross
production of electric power in Cuba during the years 1956-61, distributed
by administrative subordination of the powerplant, is shown in Table 3.*

¥ Table 3 follows on p. 8.

-7 =
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Table 3
Gross Production of Electric Power in Cuba a/
1956-61
Million Kilowatt-Hours
Source 1956 1957 1958 1959 1960 1961
Cuban Electric
Company b/ 1,370 1,540 1,750 1,940 2,170 ¢/ 1,630 &/
Other utilities e 110 110 110 110 110 110
Sugar industry f 320 380 390 400 400 460
Other industry g/ 160 160 200 240 230 160
Total 1,960 2,190 2,450 b/ 2,690 2,910 2,360

a. Date are rounded to the nearest 10 million kilowatt-hours (kwh).

b. Estimated to be 120 percent of sales, based on company records. An-
nual sales for 1956-59 are from the annual reports of the Amerilcan and
Foreign Power Company.

c. Seles by the Cuban Electric Company (CCE) for the first 10 months

of 1960 were 11.8 percent higher than for the first 10 monthes of 1959.
Tt is estimsted that gross production by the CCE in 1960 also would in-
crease by about 11.8 percent in comparison with 1959.

d. Operations are reported to have fallen to 77 percent of the level

of August 1960 in March 1961 and to 60 percent in August 1961. The
aversge monthly production in 1961, therefore, is estimated to have

been 68.5 percent of the level of August 1960, Gross production in
August 1960 is estimated to have been 120 percent of the sales of

165 million kwh.

e. Reported to have been 106 million kwh in 1958 and estimated to have
been the same in other years, as there was no change in capacity in
operation.

f. Production of electric power in powerplants at sugar mills is not a
recorded figure, as most plants keep no records, The Junta Nacional de
Planificascion Revolucionaria estimasted production of 391 million kwh in
1958. This figure has been used as & base, and the annual production
has been derived from this base and from an index of the smount of sugar
cane that was ground in each year, for the power that 1s generated is in
direct relation to the cane that is ground. Purchases of electric power
from other sources and the consumption of electric power for other uses
than the grinding of cane cancel each other out.

g. Based on an annual use of h,OOO hours of average annual plant capac-
ity in operation, reduced in 1961 to about 70O percent of the previous
year to reflect the slowdown in industry.

h. 1In comparison, other estimates of production in 1958 have been
2,300 million kwh by the Agency for International Development, 2,623 mil-
lion kwh by the US Federal Power Commission, and 2,592 million kwh by the
Cubsn Junta Nacional de Planificacion Revolucionaria.

-8 -
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ITI. Sources of Energy

The lack of energy resources has been a serious obstacle to the de-
velopment of the electric power industry of Cuba. There are no signifi-
cant reserves of Ffossil fuels or hydroelectric resources. Production
and importation of coal for the generation of electric power are negli-
gible, and oil, the major source of fuel, is almost entirely imported.

The centralized power system relles almost wholly on residual fuel
0oil as a source of energy, supplemented to a small degree by diesel fuel.
In 1958 the centralized power system is reported to have used 4.2 million
barrels of residual fuel oil, about 36 percent of the residual fuel oill
consumed in Cuba. In addition, the powerplants of the sugar mills are
estimated to have used 1.4 million barrels of residual fuel oil. Since
the nationalization of the industry the power industry has had to rely
on irmports of Soviet oil.

A number of sugar mills are equipped to use either oil or bagasse,*
but all depend almost entirely on bagasse for fuel during the harvest
season, as this material is cheap and readily avallable when most needed.
Tts principal disadvantages are that none is available during the off
season, as practical systems for storage have not been developed, and it
cannot be burned in boilers of the CCE powerplants. As a result, during
the off season powerplants at sugar mills depend on auxiliary diesel
units; burn residual fuel oil; or purchase their electric power, when
possible, from the public supply network. Powerplants at sugar mills
generally are old and inefficient.

Hydroelectric potential and hydroelectric development in Cuba are
insignificant. Most of the rivers are short, narrow, and shallow. These
disadvantages are magnified by the extremely seasonal flow of water, which
reaches flood proportions at certain times of the year and is meager in
others. The rational development of the limited hydroelectrlc resources
is retarded by the fact that the most mountainous part of Cuba is in
southeastern Cuba in Oriente Province, far from the main consumption
centers. The estimated potential for economic exploitation of hydroelec-
tric energy in Cuba is about 300 million to 400 million kwh a year, only
10 million kwh of which have been utilized. A hydroelectric powerplant
under construction at the Henabanilla waterfall in Las Villas Province
was to have gone into operation in 1959 but is still not in operation.
When completed, this powerplant will produce about 90 million kwh, The
Cubans recently also have engaged Czechoslovak consultants for the pos-
sible exploitation of the Toa River, where construction of two 15-mw
hydroelectric powerplants, with a total production about equal to that
of Hansbanllla, 1s believed to be possible. In addition, a project has
been developed for the exploitation of the Yateras, Baconao, Jaibo, and

* The residue of sugar cane after the Juice has been extracted.
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Guantanamo Rivers in Orlente Province, with one 40-mw and three 10-mw
hydroelectric powerplents, and possible production of about 100 million
to 200 million kwh.

In 1957 the Batista regime had decided to bulld a nuclear powerplant
in Pinar del Rio and late in 1958 gave a letter of intent to a British
firm, which was to design the plant and supervise the construction. In
November 1959 the Castro regime agreed that it was ready to go shead
with a project for two nuclear powerplants in Pinar del Rio Province, a
60-mw plant et Pinar del Rio and a 40-mw plant at Matahambre, Although
the need for nuclear power is particularly great in Cuba because of the
lack of indigenous fuels, there is nothing to indicate that this project
has progressed beyond the talking stage.

IV. Transmission and Distribution

The transmission and distribution network of the former CCE consti-
tutes essentially the whole of the transmission and distribution system
of the Cuban electric power industry. Lines from sugar mills and other
industrial powerplants to adjacent areas exist, but generally they are
of minor signiflcance, Principal lines existing snd under construction
are shown on the map.*

At the end of 1959 the CCE had a total of 6,618 miles of operating
electric lines of all voltages. The majority of these were overhead
lines strung on wooden poles., Mileages, by voltage and type, are shown
in Table L, **

The centralized power system, formerly under the CCE, is made up of
separate western and eastern systems, of which the western system is
much more important. When the 110-kilovolt {kv) line between Tuinicu
and Senta Clara, under construction since 1958, is completed, a 110-kv
line will stretch 300 miles from Havana to Camaguey and will form the
backbone of the western system. The line will connect the principal
load centers of Havana, Matanzas, Clenfuegos, Santa Clara, and Ciego de
Avile. A 110-kv line alsc is under construction from the Hanabanillsa
hydroelectric powerplant to Santa Clara and probably will be in opera-
tion early in 1962. The smaller eastern system is centered on Santiago
and has one 110-kv transmission line from Santiasgo to Guantanamo.

At the end of 1960 the totel transformer capacity installed in the
CCE eystem was 1,326 megavolt-amperes (mva), distributed in mva as
follows:

* 1Inside back cover,
*¥ Tgble 4 follows on p. 11.
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Western System  Eastern System  Total

Generating stations 695 85 780
Transmission substations 507 21 528
Isolated substatlons 13 5 18

Total 1,215 111 1,326

The main substations in Cuba are listed in Appendix B¥ and are shown on
the map.**

Table b

Transmisslon Lines in the Centrallzed Power System in Cuba
88 of the End of 1959

Miles
Type In Operation Under Construction
Overhead: Wood
11 kv a/ 39.33 0
13.2 kv 6ho,.25 53.53
33 kv 1,189.91 34.33
66 kv 35.90 0
110 kv 300,08 102,30
Under 11 kv k. 218.23 101.76
Subtotal 6,425,70 201.92
Overhead; Steel
33 kv 1.73 0
66 kv 2.16 0
110 kv 76.12 L.73
Subtotal 80.01 4. 73
Underground
13.2 kv 105.55 2.21
110 kv 4,88 0
Under 11 kv 1.48 0
Subtotal 111.91 2.21
Total 6,617.62 298, 86
a. Kilovolt.
* P, 21, below.
. ¥¥ Tnside back cover.
- 11 -
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Primary distribution throughout Cuba is at 2.4, 6.6, and 13.2 kv.
About 90 mw of the capacity of the Tallapiedra plant feeds directly into
13.2-kv underground circults for distribution in Havana. Electric current
is generated and distributed at 60 cycles. Secondary distribution i1s at
120/240 volts, the same as in the US.

V. Consgggtion

An estimated pattern of consumption of electric power in Cuba in 1958
is shown in Table 5.% Information on the pattern of consumption of elec-
tric power from the CCE is not available for later years. The total
sales of electric power by the CCE in 1958 were 1,460 million kwh, more
than two-thirds of the estimated total end use of electric power in Cuba
of 2,110 million kwh. Residential and commercial groups, which were the
principal classes of consumers of electric power from the CCE, had
been increasing thelr relative consumption at the most rapid rate of any
classes of consumers. In 1957, for instance, residential and commercisal
consumption increased 12.8 and 13.8 percent, respectively, whereas indus-
trial consumption from the CCE network grew 11.6 percent and governmental
uses (predominantly street lighting, street railways, and water and sewage
pumping) grew only 6.3 percent,

In 1958, residential sales by the CCE were 500 million kwh. The most
important factor in the rapid growth of consumption by residential con-
sumers had been the increased consumption per capita, which grew from
521 kwh in 1952 to 753 kwh in 1957. Almost all residences in the Havana
area and more than one-half of those in other large urban areas use elec-
tricity. In the countryside, however, there are few areas in which more
than 20 percent of the households use electricity. Residential consump-
tion of electricity in areas outside the CCE areas never has been reported.
It is estimated that such use in 1958 was about 60 million kwh and that
the total residential consumption in Cuba in 1958 was sbout 560 million
kvh. This amount was 23 percent of the total estimated generation and
2'f percent of the total estimated end use,

Commercial sales of the CCE reached 480 million kwh in 1958. A sig-
nificant factor in the growth of commercial sales was the continued ex-
pansion of the use of alr conditioning, refrigeration, and similar con-
veniences. An effect of the growing demand engendered by alr condition-
ing was an increase 1n pesk loads during the summer months. Commercisl
use outside the CCE area is negligible, and the total conswmption of
electricity by commercial establishments in Cuba in 1958 is estimated to
be about 500 million kwh, equivalent to 20 percent of the total gross
consumption and 24 percent of the total end use.

* Table 5 follows on p. 13.
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The 330 million kwh sold by the CCE to industry in 1958 were equal
to 37 percent of the total estimated consumption of 890 million kwh by
industry. Most of the CCE industrial sales were in the Havana area,
whereas outside this area local industrisl powerplants furnished the
electric power.

The major industrial consumer of electric power in Cubs 1B the sugar
industry, which 1s estimated to have used 380 million kwh in 1958 for
industrial purposes -- equivalent to 43 percent of the total consumption
by industry. Most production of electric power by powerplants at the
sugar mills 1is consumed by the mills themselves, with a small amount
being used by the surrounding settlement or sold to other local consumers.
Consumption of electrilc power by the sugar industry is highly seasonal.
During the grinding season of 3 to 6 months, generating facilitles gen-
erally are used to nearly full capacity, vhereas in the off season the
poverplants at the sugar mille often are shut down. In 1958, production
of electricity in powerplants at the sugar mills was 370 million kwh in
the grinding season but only 20 million kwh in the off season. In the
off season the sugar mills also purchased 30 million kwh from public
utility powerplants to meet residual regquirements.

Consumption of electric power by the government is predominantly for
street lighting, street railways, and water and sewage pumping. Govern-
mental consumption for military and communications installations is fur-
nished almost wholly by smsll local and mobile power stations, for which
no aggregative Informatlon is available,

The facilities of the CCE generally have been adequate to handle pesk
loads. The annusl peak load of the company grew from 194 mw in 1952 to
340 mw in 1960. Peak loads have fallen off in 1961, being in the range
of 220 to 315 mw compared with a peak load of about 370 mw, which would
have been expected if conditions had been normal, The sdditional growth
in the capacity of powerplants has resulted in a current situation in
which reserves are higher than they have been for some time in spite of
larger numbers of units beilng out of service or in operation at lower ce-
paclities.

VI. Vulnerasbllities

The electric power industry of Cube has proved to be quite vulnerable
to the interdiction of the supply of US equipment, fuels, and materials.
In addition, the shortage of experienced personnel, resulting from the
departure of many engineers and workers, has led to confusion in planning
and insdequste maintenance, The Soviet Bloc has sent some electric power
technicians to Cuba, but apparently they have not proved to be very ef-
fective in solving immediate problems.

- 1k -
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A serious shortage of spare barts is developing as parts wear out or
are sabotaged and no replacements are available from the US. About Q0
bercent of the equipment of the CCE, and brobably of the electric power
facilities of Cuba as g whole, are of US origin. The percentage is lower
for turbogenerators, which in a great number of instances were ordered
from Burope, but higher for boilers, transformers, and auxiliaries, By
the end of 1961 the CCE was reported to have used up its stocks of spare
parts for new construction or maintenance. Because of the limited number
of types, electrical equipment can be cannibalized fairly readily from
less frequently used installations for use in installations of higher
briority. It has been reported that the 110-kv line from Bantiago to
Guantanamo will be dismantled and that the Parts will be used elsewhere,
Possibly to finish the line from Tuinicu to Sants Clara.

Canadian or Mexican channels but with negligible success, They also

German manufacturers but have met with no great success so far, as
these suppliers are organized to build 20~-cycle equipment and most
equipment for export to Cuba would have to be made on special order,

The powerplants of the CCE are very vulnersble because of their
absolute need for water treatment chemicsls. Cubs manufactures sulphuric
acid, sodium chloride, and sodium hypochlorite, but the balance of water
treatment chemicals must be imported from elsevhere, Particularly needed
are disodium and trisodium Phosphate, sodium hydroxide, and soda ash.

The most eritiecal need, however, is for resins, both basic and acid, as
it is not possible to demineralize water without them, Demineralized
water is Particularly needed in high-pressure boilers at the large plants
where the ion exchange method of demineralization is used.,

supplied, which is lower in viscosity than the heavy o0il thst formerly
had been used. The Soviet fuel oil, which does not burn 80 cleanly as
the US product, largely because of the sulphur and vanadium content,
has reduced the capability of the boilers, Improper maintenance and g
lack of spare barts have led to the shutting down of some generating
units, and reduced boiler capability has forced the remeining units to
operate at lower levels. The resulting lower generating capability has
not as yet done any harm to the Cuban econony, because although capa-
bility has dropped by 10 to 15 bercent, the demand has fallen by twice
that amount,
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